Objective: The aim of this study was to evaluate the efficacy and toxicities of the gemcitabine and paclitaxel combination regimen as second-line chemotherapy for patients with advanced or metastatic urothelial carcinoma (UC) who have previously been treated with platinumbased chemotherapy for the metastatic disease. Methods: Thirty-three patients with advanced or metastatic UC who had received platinumbased chemotherapy were treated with an outpatient gemcitabine and paclitaxel combination regimen. A dose of 180 mg/m 2 paclitaxel was administered by intravenous (IV) infusion on Day 1, and 1000 mg/m 2 gemcitabine was administered by IV on Days 1, 8 and 15.The course was repeated every 28 days. Patients were evaluated after every 2 cycles of therapy using computed tomography. Results: Of the 33 patients enrolled in this study, 30 could be evaluated to determine treatment efficacy; 10 had an objective response [overall response rate: 33.3%, 95% confidence interval (CI), 19.2 -51.2%]. The median overall survival was 11.3 months (95% CI, 7.2 -13.6 months). The chemotherapy sensitivity differed with disease site. The response rates of lung and bone metastases were 27% and 14%, and the progressive disease (PD) rates of lung and bone metastases were 13% and 14%, respectively. On the other hand, the response rate of liver metastasis was 14%, and its PD rate was 57%. None of the patients (n ¼ 3) with adrenal metastasis responded to this regimen. Toxicities were mild, and no life-threatening complications occurred. Conclusions: Gemcitabine and paclitaxel combination therapy is a tolerable and active regimen for patients with advanced UC after failure of platinum-based chemotherapy.
INTRODUCTION
Urothelial carcinoma (UC) of the bladder is the fifth most common cancer in adults. It has an annual incidence rate of 67 160 and has caused 13 750 deaths in the United States in 2007 (1) . Although many patients have localized disease at diagnosis and are cured with definitive local therapies, nearly two-thirds of those with muscle invasion subsequently show regional or systemic disease recurrence. The prognosis for patients with advanced or metastatic UC of the urinary tract remains poor, with the 5-year survival estimated to be ,5% (2).
Platinum-based combination chemotherapy regimens are considered standard therapy for patients with advanced UC. The combination of methotrexate, vinblastine, doxorubisine and cisplatin (MVAC) and the combination of gemcitabine and cisplatin are considered standard treatments for advanced UC (3 -5) . Although platinum-based combination regimens have an overall response rate ranging from 50% to 70%, disease recurrence has been reported in nearly all patients within the first year. The median survival time is approximately 12-14 months (3 -6) .
Effective second-line non-platinum therapies are desired for treating advanced UC after platinum-based combination therapies fail. Although the currently available therapeutic options are minimal, it was shown that gemcitabine and paclitaxel combination regimen was effective in the treatment of patients with advanced UC with lower toxicities (7 -9) . There are several reports on the use of gemcitabine plus paclitaxel combination therapies as second-line treatment (7 -13) . However, these regimens differ among institutions, and the number of patients who have been treated with these regimens as a second-line therapy is relatively small. Different institutions have reported different responses, and hence, no reasonable schedule of treatment for second-line gemcitabine plus paclitaxel chemotherapy has been established. For pre-treated second-line patients, the most important criteria for a second-line therapy are that it can be safely administered and that it can be administered for a long duration with lower toxicities. According to these criteria, we have decided the precise dosage and protocols.
The present study was undertaken to evaluate the efficacy and toxicities of the gemcitabine plus paclitaxel combination regimen when used as second-line chemotherapy for advanced or metastatic UC, following the failure of platinum-based chemotherapy to treat the metastatic disease.
PATIENTS AND METHODS

PATIENTS
From July 2004 and March 2008, patients with histologically confirmed UC of urothelial tract were entered into this study at Chiba Cancer Center. All the patients had received platinum-based chemotherapy for advanced or metastatic disease; those who had received adjuvant/neo-adjuvant chemotherapies were not included in this study. This study was initiated after a rest period of at least 4 weeks following previous chemotherapy. Patients were required to have clinically measurable disease. Adequate bone marrow, liver and renal functions were defined as follows: hemoglobin level of .9.5 g/dl, absolute neutrophil count of .2000/mm 3 , platelet count of .100 000/mm 3 , transaminase levels less than 2.0 times normal, a serum total bilirubin of ,1.5 mg/dl and a serum creatinine of ,1.5 mg/dl. Patients with other malignancies or concurrent uncontrolled medical illness were deemed ineligible for the study. Informed consent was obtained from all patients. This study was approved by the Institutional Review Board (IRB) of Chiba Cancer Center.
Patient characteristics are listed in Table 1 . As prior treatment, 30 patients had received MVAC, whereas 3 patients had received mathotrexate, epirubicin and cisplatin. The median prior treatment cycle was 3 (range, 2 -8). All the patients developed progressive disease (PD) after undergoing platinum-based chemotherapy.
CHEMOTHERAPY REGIMEN
All patients received 180 mg/m 2 paclitaxel that was administered by intravenous (IV) infusion for 3 h on Day 1 and 1000 mg/m 2 gemcitabine that was administered by IV infusion for 30 min on Days 1, 8 and 15. Dexamethazone (20 mg) and maleate chlorpheniramine (5 mg) were administered before the Day-1 treatment. Antiemetics and other supportive therapies were administered at the discretion of the physician. The treatment course was repeated every 28 days. Hospitalization was not required.
If either a white blood cell count of ,2000 or a granulocyte count of ,1000 was observed, granulocyte colony-stimulating factor was administered. Before each day of chemotherapy, laboratory tests were conducted to check for hematological, hepatic and renal toxicities. A 20% dose reduction was implemented in patients who experienced Grade 3/4 adverse events.
RESPONSE AND TOXICITY CRITERIA
Computed tomography (CT) was performed to determine tumor size and new lesions at the baseline and after every 2 cycles or as indicated clinically. Chemotherapy was continued until disease progression. Response was evaluated on the basis of the tumor images obtained by using CT and other techniques; laboratory data; subjective/objective symptoms; and signs before, during and after administration of the study drugs and during the period from the completion of treatment to final analysis. Evaluation was performed in compliance with the Response Evaluation Criteria in Solid Tumors (RECIST) Guidelines for antitumor activities. Toxicity grade was defined according to the National Cancer Institute Common Toxicity Criteria (NCI-CTC), version 2.0. The primary objective of this study was to assess the overall survival of the patients. Secondary objectives were to evaluate tumor responses, duration of response and toxicity. Survival was calculated as the time between the start of the treatment to death or the last follow-up. The duration of response was calculated as the time between the start of the treatment to the date of the first evidence of disease progression. The Kaplan -Meier method was used to asses overall survival. The Student t-test was used for statistical evaluation.
TREATMENT Twenty-nine patients (88%) received at least two courses of treatment and were evaluated for response. One patient could not receive two courses because of evidence of rapid tumor progression after one course. Treatment response was evaluated in this patient. Three patients had an allergic reaction after the Day-1 treatment of one course: two developed a Grade 3 skin rash and one developed laryngeal edema. The cases of the two patients who developed a skin rash were complicated by other adverse events (one patient developed Grade 4 thrombocytopenia and one patient developed Grade 3 neuropathy). Treatment had to be discontinued for these patients, and they were excluded from the response evaluation. Thus, the treatment response rate was calculated for 30 patients. Toxicities were evaluated in all 33 patients.
RESULTS
TREATMENT EFFICACY
The median number of treatment courses was 5 (range, 1 -15 courses). Of the 30 patients for whom the treatment response rate was calculated, 10 [33.3%; 95% confidence interval (CI), 19.2 -51.2%] showed major responses to the treatment. Only one patient (3.3%) achieved a complete response. In addition, 12 of the 30 patients (40%) had stable disease after two courses of the treatment. Eight (26.4%) patients showed disease progression with this regimen ( Table 2 ). The median duration of the response was 5.5 months (range, 1 -15) . At the time of analysis, 22 patients had died, 6 patients showed disease progression and 2 patients were under treatment. The median of overall survival was 11.3 months (95% CI, 7.2 -13.6 months), as described in Fig. 1 .
Although there was no significant difference between the number of disease sites and response rates, patients with fewer metastatic sites were more likely to respond to the second-line therapy. The percentages of patients with PD increased as the number of disease sites increased. Among our patients, 18% developed PD at one site, 22% developed PD at two sites, 40% developed PD at three sites and 50% developed PD at four sites.
Response according to the disease site is shown in Table 3 . Among disease sites, visceral metastasis (lung, liver or bone) has been considered difficult to treat (14). In this regimen, the response rates of lung and bone metastases were 27% and 14%, respectively, and the PD rates of lung and bone metastases were 13% and 14%, respectively. On the other hand, the response and PD rates of liver metastasis were 14% and 57%, respectively. All three patients with adrenal metastasis did not respond to this regimen. The disease control rate (CR þ PR þ SD) was significantly low in the patients with liver/adrenal metastatic disease when compared with in the others (37.5% versus 86.4%, respectively, P ¼ 0.0097). The median survival time of the liver/ adrenal metastasis group was 7.2 months, and median survival of the patients without liver/adrenal metastatic disease was 12.0 months (P ¼ 0.06).
Outcomes were also assessed on the basis of prior treatment sensitivity. When the patients were categorized into two groups based on the results of prior chemotherapy, 
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Gemcitabine and paclitaxel chemotherapy namely responder (n ¼ 21) and non-responder (n ¼ 9) groups. The groups did not differ in response rates (33.3% and 33.3%, respectively) or median survival time (9.6 and 11.3 months, respectively, P ¼ 0.75). Next, the patients were divided into two groups: those who had received 3 or less cycles of first-line chemotherapy (n ¼ 16) and those who had received more than 3 cycles of first-line chemotherapy (n ¼ 14). Although there was no significant difference in response rates (31% and 36%, respectively) or median survival time (7.2 and 12.6 months, respectively, P ¼ 0.08) between the groups, patients who had experienced rapid relapse following the first-line therapy were less likely to benefit from our second-line therapy.
TOXICITY
Treatment-related death was not observed with this regimen. Myelosuppression (predominantly neutropenia) was the most common Grade 3/4 toxicity caused by this treatment regimen (Table 4) . Fifteen patients (45%) experienced Grade 3/4 neutropenia, but no patient required hospitalization for treating the neutropenia. The patients responded very well to treatment with granulocyte colony-stimulating factor. Grade 3/4 thrombocytopenia occurred in two patients, but they did not require thrombocyte transfusion. Peripheral neuropathy was the most common nonhematologic toxicity with this treatment regimen. Two (6%) patients experienced Grade 3 neuropathy, and 17 (52%) patients experienced Grade 2 neuropathy. In most cases, neuralgia and/or myalagia of the legs began 3 days after paclitaxel administration; it was strong for approximately 3 days, and then, it became milder. Digestive-organ toxicities were much milder with this therapy than with platinum-based chemotherapy. In three patients, strong allergic reactions were observed: two patients developed a Grade 3 skin rash and one developed laryngeal edema. Further, seven patients (21%) developed a skin rash, which were considered an allergic reaction. Pulmonary toxicity was not observed in any patient.
DISCUSSION
This study demonstrates that gemcitabine plus paclitaxel combination therapy can induce a 33.3% response rate with a manageable toxicity profile when administered as an outpatient second-line treatment for metastatic UC. In addition, this therapy is associated with a disease control rate (CR þ PR þ SD) of 73.3% after 2 cycles of chemotherapy. The median overall survival time is 11.3 months, and the 1-year survival is 37.4%.
Previously tested gemcitabine plus paclitaxel combination therapies are summarized in Table 5 (7 -13) . The trials of second-line chemotherapy for advanced pre-treated UC are summarized in Table 6 (15 -36) . A number of these trials included patients who had received adjuvant/neo-adjuvants as their prior treatment. Although all our patients had received first-line chemotherapy for their metastatic disease, our results were more favorable than those of other trials, especially in terms of overall survival. A comparison of the results of second-line monotherapies and combination therapies reveals that a high response rate does not always result in survival benefits. Our regimen's survival benefits might be because it was mild.
Our gemcitabine plus paclitaxel combination regimen can be safely used to treat patients with impaired renal function. Patients with advanced UC often have impaired renal function because of advanced age, prior platinum-containing chemotherapy, prior nephrectomy or disease-related hydronephrosis. The gemcitabine dose in our regimen was relatively low because all our patients had received prior cisplatin-based chemotherapy (median, 3 cycles; range, 2 -8 cycles). This was to avoid the severe pulmonary toxicities that have been reported in a previous study of gemcitabine plus paclitaxel combination therapy (10) . The 28-day schedule provided the patients with a 1-week rest period between cycles.
The following features support the clinical applicability of this regimen: outpatient administration and a tolerable toxicity profile in previously treated patients. No life-threatening complication was seen with this treatment. The most frequent Grade 3/4 toxicity associated with this regimen was myelosuppression; Grade 3/ 4 neutropenia occurred in 15 (45%) patients. However, the neutropenia was easily managed and not associated with the clinically significant event of neutropenic fevers. Grade 2/3 neuropathy occurred in 19 (58%) patients. This neuropathy was not lifethreatening and was considered a dose-limiting factor; however, it occasionally resisted treatment with medication. Additional effective preventive methods are required. Pulmonary toxicities such as interstitial pneumonitis have been reported with gemcitabine plus paclitaxel-containing regimens (10,13). However, none of the 33 patients in the current study experienced pulmonary toxicities. Although it is not clear if pulmonary toxicities occur in a dosedependent manner, these complications are more likely to occur with high-dose regimens (37) . Our regimen has appropriate doses, a schedule with favorable efficacy and no fatal toxicities. However, a major limitation of this regimen is the high frequency of allergic reactions. Of the 33 patients, 7 (21%) developed a skin rash. This reaction was believed to be due to the absolute ethanol in paclitaxel. Ethanol was not only the allergen but it might have induced allergic reactions to other allergens since it up-regulates the total serum IgE levels (38) . As listed in Tables 5 and 6 , previous trials that assessed the efficacy of chemotherapy as a second-line treatment for UC have demonstrated variable success. The variability in the response rates of these studies is likely due to the variability in drug activity and also confounding factors among the different patient populations. In view of this, previous reports have emphasized the prognostic factor of patients. Response to second-line therapy appears to be predicted by chemosensitivity to first-line therapy (39) , performance status (8), presence of visceral metastasis (7), prior therapy (adjuvant versus metastatic) (7) or a combination of performance status and the presence of visceral metastasis (7).
We analyzed each prognostic factor. We emphasize the importance of the sites of metastasis as predictors of the response to second-line chemotherapy. With regard to visceral metastasis, there are differences in response according to the disease site. Bone metastasis is considered to achieve low response rates with platinum-based therapy. In our study, the response rates of bone metastasis to the gemcitabine plus paclitaxel therapy were not very high but the progression rates were also not high (14% and 14%, respectively). Lung metastasis had favorable response rates in our study. We analyzed how each type of visceral metastasis could be controlled by our regimen. The control rates of liver and adrenal metastasis were very low: 30%. Lung and bone metastases had more favorable control rates (87% and 86%, respectively). Although Bajorin et al. (14) make no mention of adrenal metastasis in their prognostic risk categories, adrenal metastasis is not rare in advanced UC. Among patients who had died of advanced bladder cancer, 13% showed adrenal metastasis at autopsy (40) . The possibility of adrenal metastasis may be higher in pretreated second-line chemotherapy patients. It is important that adrenal metastasis be considered a poor prognostic factor.
CONCLUSION
Gemcitabine plus paclitaxel combination therapy is a tolerable and active regimen for treating advanced UC previously treated with platinum-based chemotherapy regimens. It should be recommended as a candidate for second-line chemotherapy for advanced UC. Liver and adrenal metastases are believed to be indicators of a poor response to this regimen.
